Ca-induced Ca release in malignant hyperthermia-susceptible pig skeletal muscle.
To provide information regarding the cause of the muscle rigidity in malignant hyperthermia-susceptible (MHS) pigs, the Ca-induced Ca-release mechanism of the sarcoplasmic reticulum (SR), the Ca uptake by the SR, and the Ca-activated tension production of the contractile system were examined in skinned skeletal muscle fibers from MHS and normal pigs. In muscles of MHS pigs, the rate of Ca-induced Ca release was significantly higher than in normal muscle. The potentiation effect on Ca-induced Ca release by halothane and caffeine did not differ appreciably between MHS and normal fibers. The rate of Ca uptake by the SR and the Ca sensitivity of the contractile system of MHS fibers were not different from those of normal fibers, and halothane in an anesthetic concentration exerted no effect on them. Dantrolene inhibited the Ca-induced Ca release at 38 degrees C. These results suggest that the principal cause of malignant hyperthermia (MH) in MHS pigs is due to the enhancement of the Ca-induced Ca-release mechanism of the SR of the skeletal muscle.